Analysis of the activity and identification of enzymes after separation of cytosol proteins in mouse liver by microscale nondenaturing two-dimensional electrophoresis.
Enzyme activities such as of fructose bisphosphatase, malate dehydrogenase and carbonic anhydrase were analyzed after cytosol proteins in the mouse liver and were separated using nondenaturing two-dimensional electrophoresis (2-DE). The activities of both fructose bisphosphatase and malate dehydrogenase were inhibited by thyroxine, and fructose bisphosphatase activity was specifically inhibited by adenosine monophosphate in nondenaturing 2-DE. Furthermore, polypeptides of the separated proteins were analyzed by peptide mass fingerprinting using matrix-assisted laser desorption/ionization time-of-flight mass spectrometry or by peptide sequencing using electrospray ionization-tandem mass spectrometry, or both. Proteins separated by 2-DE were identified. These results indicate that the function of proteins such as enzyme activity, and their sequence structure can be analyzed, for example by peptide mapping and peptide sequencing, after the proteins have been separated by nondenaturing 2-DE. Present results also indicate analysis of enzyme activity using nondenaturing 2-DE can be applied to screen substances which affect enzyme activity.